Defects of the nasal septum represent a unique challenge to surgeons, given its location, complex tissue structure, and functional and aesthetic roles of the nasal septum. Furthermore, local tissue and blood supply may be compromised as a result of prior surgery, which is the most common etiology of perforation. 1 Experiencing the loss of a functional mucociliary apparatus and the disruption of physiologically laminal airflow, patients often report symptoms such as nasal obstruction, dryness/crusting, whistling, and paranasal pain. Moreover, loss of the structural support afforded by the nasal septum can lead to cosmetic defects including dorsal nasal saddling, columellar retraction, and dropping of the nasal tip. 1 Numerous methods of reconstructing the nasal septum have been reported with varying degrees of success, yet no consensus on the optimal technique currently exists. 2 Frequently, perforations less than 2.0 cm in diameter are amenable to closure with local mucosal flaps or even allograft or synthetic materials such as dermal substitutes 3 or bioactive glass. 4 However, symptomatic defects larger than 2.0 cm often require a greater amount of vascularized tissue to achieve adequate closure, thus making regional or free flaps the preferred option in these cases. 5 The temporoparietal fascia (TPF) flap, with its thin and pliable structure, reliable arterial and venous pedicle, and consistent vascular anatomy, 6 is one of the most versatile flaps in the body. The utility of the TPF flap has been demonstrated for coverage in a myriad of situations 7 and is also an excellent option for the reconstruction of large Keywords ► nasal septum reconstruction ► temporoparietal fascia flap ► microvascular free tissue transfer
Abstract
Reconstruction of large nasal septal perforations can be a considerable challenge for surgeons. Reconstructive modalities are often determined by the size of the defect and the quality of local tissue and vasculature. Local and regional flaps may not provide enough tissue to achieve successful closure in patients with large perforations and those with baseline compromise of the nasal mucosa and blood supply from prior intervention or underlying medical condition. Microvascular free tissue transfer is a possible approach to reconstruction in these patients. We report a case of a 30-year-old man who presented with a large, symptomatic, 4 Â 3.5 cm perforation as a result of prior functional septoplasty at an outside hospital. Reconstruction of the defect was accomplished in this setting with a free temporoparietal fascia (TPF) flap anastomosed to the columellar branch of the labial artery and the angular vein. Postoperative followup visits showed successful closure of the perforation without complications. As illustrated by this case, TPF flap is a versatile tool for complex nasal reconstructions. With minimal donor-site morbidity and rich vascularity capable of promoting remucosalization without the need for prelamination, the TPF flap may be suited for the repair of large nasoseptal perforations.
nasoseptal defects. We present a case describing the use of a TPF free flap for repair of a large septal perforation.
Case Details
A 30-year-old male with no past medical or substance use history originally presented to the clinic with chronic nasal obstruction following a prior functional nasal surgery at an outside hospital that was complicated by bleeding and a large septal perforation. Endoscopic examination revealed a 4.0 Â 3.5 cm chronic perforation (►Fig. 1), consistent with prior computed tomography (CT) scans (►Fig. 2). Options for the reconstruction of the perforation were evaluated, including local intranasal mucosal flaps, synthetic dermal substitutes, regional flaps, and free tissue transfer. Given the size of the defect, history of prior nasal surgery, and the dearth of local options, vascularized free tissue transfer was deemed the most appropriate reconstructive modality. Regarding donor-site options, the TPF free flap was selected for septal repair due to its thin and pliable structure. Additionally, the exceptional vascularity of the TPF enabled a potential reconstruction without the need for prelamination or use of interposition grafts. Preoperatively, the superficial temporal artery (STA) and the angular artery were identified using a Doppler probe. Dissection of the STA and the superficial temporal vein (STV) proceeded through a preauricular incision. A fascial flap measuring 9 Â 5 cm was designed and harvested (►Fig. 3) with a vascular pedicle. Exposure of the nasal septum was obtained through left-sided limited lateral rhinotomy and nasolabial incisions.
The left angular artery and vein were dissected through the initial incisions. No suitable branches of the angular artery were identified, and the columellar branch of the superior labial artery was dissected (►Fig. 4). Circumferential flaps were raised around the septal perforation, and the TPF flap was brought to the ipsilateral cheek area. Venous anastomosis between the STV and a branch of the angular vein was accomplished using a 2.5-mm coupling device (►Fig. 5). The STA was then anastomosed to the columellar branch of the superior labial artery, which measured approximately 0.8 mm, in an end-to-end fashion. A 2:1 donor to recipient vessel size mismatch was overcome using a coning technique on the larger vessel. Using an endoscope placed in the contralateral nares, the flap was then parachuted into place and inset with 3-0 Vicryl horizontal mattress sutures (►Fig. 6). Given the small caliber of the piriform aperture, knots were tied with the assistance of a laparoscopic knot pushing device. Confirmation of successful closure of the perforation was accomplished endoscopically. Skin was then reapproximated over a drain, and nasal packing was placed. Postoperative monitoring of the flap with a handheld Doppler probe revealed strong arterial and venous signals. The remainder of the postoperative course proceeded without complications, and the patient was discharged on postoperative day 4. Follow-up examination at 2 months revealed successful closure of the perforation and complete mucosalization of the flap (►Fig. 7). The donor site was without complications, and the patient reported resolution of symptoms.
Discussion
Reconstructive modalities for nasal septal perforations vary depending on the size and location of the defect, symptomatology, quality of local tissue, and surgeon experience. Small, posteriorly located perforations are often asymptomatic, are a byproduct of the prompt humidification of inspired air through the nasal mucosa and turbinates, 2 and do not warrant treatment. Anterior perforations, in comparison, are more likely to distort physiologic airflow dynamics, Fig. 4 The vessel being held by the green clamp is the columellar branch of the superior labial artery. The vessel on the left (lumen can be visualized) is the superficial temporal artery). thus producing symptoms of obstruction, whistling, and pain. Smaller, symptomatic perforations may be amenable to long-term medical therapy with nasal saline irrigation, topical antibiotics, and humidified air. 8 Persistence of symptoms despite optimal medical therapy frequently necessitates surgical intervention. Intranasal mucosal flaps, with or without interposition grafts, are often used for smaller perforations and have reported success rates of 90 to 100%. 5 Given that the amount of mucosa available for closure is inversely related to the size of the defect, the surgeon's ability to achieve a tension-free approximation becomes more challenging with larger perforations. Tissue expansion has been described as a means of circumventing this issue, 9 but the need for multiple procedures is a significant drawback. Furthermore, a common etiology of septal perforation is prior nasal surgery itself, 1 which can be associated with scarring and compromise of local blood supply, thereby limiting the utility of intranasal flaps. As such, regional flaps, including the facial artery musculomucosal flap 5 and the pericranial flap, 10 have been used in the closure of more sizeable defects.
In the context of even larger perforations, such as those greater than 3.5 cm, successful closure rates have been reported at 70%. 1 For these patients, local and regional options may be inadequate. The advent of free tissue transfer significantly expanded the available reconstructive modalities in the head and neck. Regarding nasoseptal reconstruction in particular, the free radial forearm flap 11 and the fascia lata free flap 12 have been reported in the literature with favorable results.
Although the utility of the radial forearm flap in head and neck reconstruction has been well documented, 6 the bulky nature of this tissue often necessitates thinning when used in septal repair. Moreover, there is considerable donor-site morbidity, which must be taken into consideration when evaluating potential reconstructive modalities. For these reasons, a free fascial flap such as the TPF may be a more ideal option for septal reconstruction. Not only is the TPF flap considerably thinner than other free tissue options, but it can also be harvested with minimal donor-site morbidity using incisions often placed posterior to the hairline.
Extending cephalad from the superficial musculoaponeurotic systemic in the face, the TPF is located over the temporal fossa, spanning from the zygomatic arch to the vertex. 6 Based on the STA and STV, which often range from 2.5 to 5.0 cm in length, the TPF is often harvested with dimensions of 14 Â 12 cm, although this can be extended through tissue expansion. 6 As a thin and malleable flap with rich vascularity, the TPF flap is well suited for the repair of complex nasal defects and has been described for reconstruction of nasal lining, skin cover, and septum. [13] [14] [15] As this case highlights, the TPF flap imparts minimal donor-site morbidity and leaves a relatively inconspicuous scar, which is especially important in patients who are concerned with the cosmetic outcome. In comparison to the often-bulky radial forearm flap, the TPF flap is significantly thinner and thus obviates the potential need for debulking. Although the benefits of prelamination in fascial flaps have been described, 12 the dependable vascularity of the TPF flap facilitates remucosalization by secondary intention, typically within 3 weeks. Ultimately, this precludes a prelamination procedure.
This case report demonstrates the utility of the TPF free flap for nasal septal reconstruction. This technique is useful in patients with larger defects or those who have limited local options as a result of prior surgery, trauma, cocaine abuse, or other disease processes. Given the inconspicuous donor-site scar and the ability to achieve tension-free closure, the TPF flap may be considered for the repair of large septal defects.
Ethical Approval
Consent for the inclusion of patient information and photographs for purposes of research and publication was obtained prior to composition of this manuscript. Institutional review board approval was not required for this case report in accordance with the Department of Health and Human Services' definition of human research subjects.
Note
Portions of this work were presented at the Mountain West Society of Plastic Surgeons Annual Scientific Meeting in Olympic Valley, CA, March 7-10, 2019.
Disclosure
None of the authors have a financial interest in any of the products, devices, drugs, or procedures mentioned in this manuscript.
Funding
There was no internal or external financial support for this study. 
Conflict of Interest

